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Public Summary:

It remains unclear whether causal, rather than merely correlational, relationships in molecular networks can be inferred in complex
biological settings. Here we describe the HPN-DREAM network inference challenge, which focused on learning causal influences in
signaling networks. We used phosphoprotein data from cancer cell lines as well as in silico data from a nonlinear dynamical model.
Using the phosphoprotein data, we scored more than 2,000 networks submitted by challenge participants. The networks spanned 32
biological contexts and were scored in terms of causal validity with respect to unseen interventional data. A number of approaches
were effective, and incorporating known biology was generally advantageous. Additional sub-challenges considered time-course
prediction and visualization. Our results suggest that learning causal relationships may be feasible in complex settings such as disease
states. Furthermore, our scoring approach provides a practical way to empirically assess inferred molecular networks in a causal sense.

Scientific Abstract:

It remains unclear whether causal, rather than merely correlational, relationships in molecular networks can be inferred in complex
biological settings. Here we describe the HPN-DREAM network inference challenge, which focused on learning causal influences in
signaling networks. We used phosphoprotein data from cancer cell lines as well as in silico data from a nonlinear dynamical model.
Using the phosphoprotein data, we scored more than 2,000 networks submitted by challenge participants. The networks spanned 32
biological contexts and were scored in terms of causal validity with respect to unseen interventional data. A number of approaches
were effective, and incorporating known biology was generally advantageous. Additional sub-challenges considered time-course
prediction and visualization. Our results suggest that learning causal relationships may be feasible in complex settings such as disease
states. Furthermore, our scoring approach provides a practical way to empirically assess inferred molecular networks in a causal sense.
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